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Abstract
Background: Welders have been identified as a high risk group for eye disorders due to their exposure to ultraviolet
radiation.
Objective: To determine the prevalence and types of eye diseases amongst welders in Ile-Ife, Osun state.
Methods: This is a cross sectional descriptive study of 405 consenting welders. Information on socio-demographic
characteristics was obtained using a pre-tested proforma and all subjects had visual actuity test, anterior and posterior
segments examination, test of stereopsis and macular function.
Results: Two hundred and seventy five (67.9%) of the respondents were arc welders, 99(22.5%) were gas welders while
39(9.6%) utilized both welding techniques. The age of the respondents ranged from 16 years to 80 years with a mean of
38 ± 13 years. Conjunctival degenerative disorders like pingueculum (50.1%) and pterygium(17.5%) constituted the
commonest eye disorders among the welders. There were 6 blind eyes of 5 welders with pigmentary maculopathy accounting
for the single case of bilateral blindness. There is a greater odd in developing pingueculum and Pterygium (OR=1.015, 1.039
respectively) in arc welders than in gas welders.
Conclusion: Pingueculum, Pterygium, corneal opacity, and pigmentary macular deposits were the common eye disorders
among welders.
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Introduction
Welding is a widely used process. It is one of the
most intense artificial sources of invisible and visible
optical radiation, with ultraviolet B being the main
actinic component1-4. Gas and arc welding are the
commonest types of welding practiced in the less
industrialized world5.
Different adverse biologic effects stem
from visible light, near and far infrared and the A, B
and C divisions of ultraviolet radiation all of which
are emitted in various degrees by the various types
of welding 7. Long term chronic exposure to
ultraviolet radiation is associated with conditions like
pterygia, pingueculae, band-shaped keratopathy and
climatic droplet keratopathy8. Thermal burns from
hot metal can also occur when welding and contribute
to the risk of developing skin and ocular damage14.
Erhabor5 in a study of the pulmonary functions of
54 gas welders in Ile-Ife reported that 51.1% of the
gas welders complained of eye irritation.
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The mainstay of ocular protection from
welding arc radiation is filter placed within the
welder’s helmet. Historically these filters have been
made of infrared absorbing green glass22.
The few available studies on this subject were done
in the southeastern region of Nigeria and comprised
fewer welders with other industrial workers about
two decades ago 29, 31. The use of welding has
increased in recent years5 and there is no study from
the southwestern region of Nigeria.
The findings of this study would provide a
recent baseline data for the southwestern region
which can be used to develop policies and
strategies for promoting eye health and preventing
welding related occupational hazards.

Methods
This is a cross-sectional study of all the Welders in
Ile-Ife. There are a total of 486 welders in Ile-Ife.
Thirty–six non-consenting respondents were
excluded.
A questionnaire was administered to each
respondent by face to face interview, after explaining
the procedure and the need to conduct the study.
The interview was conducted in English language,
with language translation in Yoruba when necessary.
The interview elicited information on Personal data,
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welding history, social history and ocular history.
All welders had visual acuity test in the open field in
daylight using the Snellen’s chart (or illiterate E chart)
placed at 6 meters. Each eye was tested separately
unaided and further testing with pinhole was done
in cases where visual acuity was less than 6/6. Visual
acuity in the better eye of 6/6 – 6/18 was
considered to be normal, < 6/18 - 6/60 was
classified as visual impairment and < 6/60 – 3/60
as severe visual impairment while visual acuity less
than 3/60 was classified as blindness.
The TNO test chart was used to examine
for stereopsis in each respondent. With the subject
wearing the red-green spectacles the first three plates
were used to establish the presence of stereoscopic
vision. Ability to perceive depth with the first 3 plates
were recorded as normal, while inability to perceive
depth was recorded as abnormal.
Visual field was assessed in each respondent
by the principal investigator, using the confrontational
method compared with examiners. The author had
undergone an automated perimetry to confirm a
normal central visual field.Any deviation from
examiner’s field was recorded as abnormal. Extraocular muscle activity was tested in all directions of
gaze, seeking for any paresis or paralysis of the extraocular muscles. Diplopia was sought for in all
directions of gaze.
Anterior segment examination was done
with a bright pen torch. Binocular loupe (x 3.5) was
used for magnification. The upper and lower lids
were examined for deformities. Fundoscopy was
carried out on all the respondents using the Welch
Allyn professional direct ophthalmoscope, in a
relatively darkened common room of the welders’
zonal meeting house. Dilated fundoscopy was
conducted in persons with reduced vision or hazy
media precluding detailed view of the fundus.
Macular function was assessed with Amsler grid in
all subjects. With the patient fixating steadily at the
central spot of the grid, a report of all the lines as
being straight and complete was reported as normal
while a report of distorted or missing line was
considered abnormal.
Tonometry was carried out only on
respondents with suspicious optic discs, those with
cup/disc ratio  0.5 and all respondents older than
40 years. A Perkin’s applanation tonometer was used
for this purpose after instilling anaesthetic drop
(Tetracaine Hcl 1%) and staining the tear film with
fluorescein strips checking one eye at a time.
A pilot study was carried out on 10 welders
from Ilesa a neighbouring town, to assess the
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workability of the method and necessary
modifications were made especially on the
questionnaire. These subjects were exempted from
the final analysis of the study.
Data were recorded and all statistical analyses
were performed with commercially available
computer program, Statistical Package for Social
Science (SPSS) version 13.0. Data are expressed as
Mean ± Standard Deviation (SD) and frequency
expressed as a percentage. The relationships between
categorical data were analyzed using x2 test. At the
adopted confidence level of 95%, a p value of 0.05
(i.e. 5%) or less was considered to be significant.
Yates’s corrected chi square and the appropriate
Fisher’s exact p value were used where the value of
any cell was less than 5.
Ethical clearance was obtained from the
Ethics and Research Committee of the Obafemi
Awolowo University Teaching Hospitals Complex
Ile-Ife. Consent was obtained from the leader of
the Association of Welders in Ile-Ife. Voluntary
consent was obtained from each respondent in the
field.

Results
A total of 405 welders were examined out of which
402 were males (99.3%) and three were females
(0.7%) giving a male to female ratio of 134:1. The
age of the respondents ranged from 16years to
80years. The mean age was 39 ± 13 years. Two
hundred and seventy five (67.9%) of the respondents
were arc welders, 99(22.5%) were gas welders while
39(9.6%) utilized both arc and gas welding
techniques. The mean duration of weilding was
17 ±12 years. Three hundred and eighty four (94.8%)
of the respondents had normal vision, 21 (5.2%)
had visual impairment, severe visual impairment
7(1.7%).
Only 39 welders used their protective eye device
always, 116 used it occasionally while 250 never used
any protective device. Refractive error accounted for
80% of the cases with visual impairment. After
optical correction there were six blind eyes of five
welders. The only one with bilateral blindness was a
48 year old arc welder who had bilateral pigmentary
maculopathy. One of those with unilateral blindness
had right eye enucleation as a result of work related
eye injury; the three other cases were age related
cataracts.
All the welders had normal stereopsis except
for the 5 welders with blindness.
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Pingueculum (50.1%), presbyopia (36.8%),
refractive errors (25.2%), pterygium (17.5%), cataract
(11.6%), cornea opacities (10.4%), and Pigmentary
macula changes 31(7.7%) were the common eye
disorders seen among the welders examined. The
peak age of occurrence of pterygium was in the
third and fourth decade. Most of the pterygia were
located nasally. A statistically significant association
was found between duration of practice of welding
and the occurence of pterygium (p=0.02). Drusen
in the welders spanned through all the age groups
with the exception of those under 20 years of age
who were relatively young in the profession. About
50% of them were in the age group between 31-40
years. With Amsler grid assessment, none of the
welders had a defective macular function apart from
the single case of bilateral maculopathy. Other
ocular findings are as shown in table 1 in comparison
with other Nigerian studies. The mean intraocular
pressure was 13mmHg±4mmHg.

Table 2 shows the influence of the type of welding
technique on the ocular findings, after excluding those
who utilize both types of welding techniques.
Although no significant difference was found
between those who have pingueculum and
Pterygium, however, there is are greater odd in
developing these disorders in arc welders than in
gas welders. (OR=1.015, 1.039.) The confidence
interval including 1 means that there is no difference
between arc and gas welders developing
pingueculum and pterygium.
Cornea opacity, macular drusen and
Pigmentary macular changes were significantly higher
among the arc welders than the gas welders (p<0.05).
The odds in developing these conditions are greater
than 1 and the confidence interval not including 1
means that the arc welders have a greater risk of
developing these conditions than the gas welders.
The specific age distribution of the eye disorders
seen in the welders is shown in table 3.

Table 1: Type of eye diseases in the respondents
Type of eye disease
Frequency
Pingueculum
203(50.1%)
Presbyopia
149(36.8%)*
Refractive errors
102(25.2%)
Pterygium
71(17.5%)**
Glaucoma suspects
48(11.9%)
Age related cataract
43(10.6%)
Cornea opacity
42(10.4%)***
Pigmentary macula changes
31(7.7%)
Macula drusen
21(5.2%)
Ptosis
7(1.7%)
Allergic conjunctivitis
5(1.2%)
Presenile cataract
2(0.5%)
Traumatic cataract
2(0.5%)
Pseudogerontoxon
2(0.5%)
Symblepharon
1(0.2%)
Empty socket
1(0.2%)
Cyst of Moll
1(0.2%)
114 welders had more than 1 eye disorder. *52 uncorrected, **4 unilateral; 1double, ***27 unilateral
Table 2: Relationship between ocular findings and type of welding
Ocular
finding
Pingueculum
Pterygium
Cornea opacity
Pigmentary macular changes
Macular drusen
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Arc
welding
143
55
34
31

Gas
welding
46
16
3
0

Chi
square
0.014
0.124
5.266
5.664

P-value

Odds ratio

0.452
0.368
0.007
0.003

1.015
1.039
1.256
1.357

Confidence
interval
0.902-1.142
0.901-1.197
1.118-1.410
1.274-1.445

16(5.8)

0

4.232

<0.001

1.351

1.270-1.438
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Table 3: Age specific distribution of eye diseases
Eye disease
Lids
Ptosis
Cyst of moll
Symblepharon
Conjunctiva
Conjunctivitis
Pingueculum
Pterygium
Cornea
Opacity
pseudogerontoxon
Lens
Cataract
Optic nerve
Glaucoma suspect
Retina
pigmentary macular changes
macula drusens
Refractive errors
presbyopia
Anophthalmic socket
(post enucleation)

<20yrs

21-30yrs 31-40yrs 41-50yrs 51-60yrs >60yrs Total no of
affected
workers

-

2
1
1

1
-

-

-

-

7(1.7%)
1(0.2%)
1(0.2%)

1
-

3
45
13

81
14

37
23

29
17

10
4

3(0.7%)
203(50.1)
71(17.5%)

-

6
-

19
2

11
-

3
-

3
-

42(10.4%)
2(0.5%)

-

-

2

7

22

16

47(11.6%)

2

14

14

4

7

7

48(11.9%)

-

7
1
15
-

1
11
21
26
1

15
3
24
51
-

6
6
26
51
-

2
16
20
-

31(10.6%)
21(5.2%)
102(25.2%)
149(36.8%)
1(0.2%)

Discussion
Pingueculum was found in about 50% of the welders
examined. It constituted the highest percentage of
eye disorders found among the welders. This is
similar to the reports by Doughty and Oblak23
who observed a greater likelihood of welders to
develop pingueculum rather than pterygium. It is
however contrary to the report of Ichiro 24 who
reported a higher prevalence of pterygium among
welders in Japan. Differences in succeptibility and
additional climatic differences have also been
proposed as possible explanations for this variation23
Pterygium was the second common eye disorder
among the welders in this study with a prevalence
of 17.5%.
Exposure to ultraviolet light, chronic
irritation, windy condition and outdoor work
have been documented as risk factors in the
development of pterygia. 25, In a review of the
risk factors for pterygium, it was observed that
certain occupations such as welders and saw-mill
workers have a higher prevalence of pterygium
29
and pingueculum.28 Alakija in a work done in Benin
City, Nigeria reported a statistically significant high
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prevalence of pterygium among welders compared
with drivers. It has been proposed that it is likely
associated with the additional ultraviolet radiation
to which welders are exposed29. A statistically
significant association found between duration of
practice of welding and the occurence of pterygium
was similar to the report of Ichiro Karai et al24 in
Japan and Alakija29 in Benin.
The prevalence of corneal opacity 42
(10.4%) was higher than what had previously been
reported in Nigeria by Alakija (1%) 29 , Okoye
(2.7%)31 and Aigbotsua (0.5%)32 in their studies. This
could be due to the fact that other industrial workers
were included in those studies. Corneal opacity is a
significant cause of blindness in the developing
world, with corneal infections being responsible for
a large proportion of the corneal scarring33. Cornea
opacity in all affected welders was secondary to
past ocular injuries with previous superficial foreign
body from metal chips and burns from arc rays
during grinding and welding activities. None of the
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cornea opacities was associated with visual
impairment.
Thirty one (7.7%) of the welders had
pigmentary changes on the macular out of which
one was blind accounting for 0.2% prevalence of
blindness among the welders in Ile- Ife. A significant
relationship was found between the likelihood of
developing macular pigmentary changes and
employment of arc welding relative to gas welding
(p<0.05}. These changes could be due to the
thermal effect of ultraviolet radiation18-21 emissions
which have been reported to be very high from arc
welding.35
A statistically significant association was found
between macular drusen and the use of arc welding
(P<0.05).More than half of them were in people
less than 40years (table 4).Exposure to welding has
been found to be a significant risk for the
development of macular drusen36 among welders.
The possible mechanism underlying the retinal
damage in welders has been proposed to include
phototoxic reaction between visible light and
phospholipids of retinal pigments which generates
reactive oxygen intermediates.37
No defective macular function was observed
with Amsler grid apart from the single case of
bilateral maculopathy. Magnavita20 reported that
most welders maculopathies are reversible or
recover in a few months to a year but some cases
show persistent retinal lesions that evolve to retinal
atrophy and visual impairment.
Brittain19 reported two cases of retina burns
caused by exposure to metal inert gas arc welding
arcs. Fich et al39 reported 3 cases of maculopathy
related to welding but there are no available reports
in Nigeria.
About 81% of people with cataract were
in the 50 -70 years age group. Two of those less
than 50 years of age had traumatic cataract while
others were of undetermined etiology. Exposure
to ultraviolet rays is a known risk factor for the
development of cataracts19. Alakija29 reported nine
cases (2.3%) of cataracts out of 400 welders in Benin
City. Worldwide, cataract remains the leading cause
of blindness.34, 42-44
A prevalence of 25.2% was found with
uncorrected refractive errors of various types.
Presbyopia was observed in 36.8% of the welders
all of whom were from the fourth decades and
above. Out of the 149 welders with presbyopia,
52 (34.9%) of them were uncorrected. Sadly enough,
out of the 58 welders who wore reading glasses,
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only 7 (12.1%) obtained them after proper eye
examination by an ophthalmologist. A larger
percentage (72.4%) obtained theirs over the counter
while the other 8 (13.8%) got from either an
optometrist, or an optician. Eye examination by an
ophthalmologist prior to spectacle acquisition is an
opportunity for possible early detection of glaucoma
and prevention of blindness. Acquisition of reading
glasses over the counter should be discouraged.
Optic disc cupping suggestive of glaucomatous optic
neuropathy was observed in 45 welders (11.9%).
There have not been reports associating disc cupping
with ultraviolet radiation exposure even though the
aetiopathogenesis of glaucoma is still evolving. All
with such suspicious discs were however referred
to a tertiary centre for full glaucoma work-up.
This study shows that Pingueculum, Pterygium,
corneal opacity, and pigmentary macular deposits
were the common eye disorders among welders in
Ile-Ife. There is a very high prevalence of uncorrected
refractive error among the welders.

Conclusion
Welders should be given health education on
the potential ocular hazards of the different
aspects of their occupation from time to time.
The need for regular eye check and utilization
of ophthalmic eye care ser vices should be
emphasized to all welders.
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